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Abstract of JP2001 005426 
PROBLEM TO BE SOLVED: To provide a clear 
multilevel color displayable EL display device and 
an electronic device with it. SOLUTION: A current 
supplied to an EL element 1 10 is controlled by 
providing a resistor 109 of a resistance value 
higher than on-resistance of a current controlling 
TFT 108 between the current controlling TFT 108 
provided on a pixel 1 04 and the EL element 110 
both provided in a pixel 104. Then, a gradation 
display is performed by a time division drive 
system controlling luminescence and non- 
luminescence of the EL element with the time, 
and the effect due to the characteristic dispersion 
of the current controlling TFT 108 is prevented. 
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[#ft3M§a 1*104 kkw- zwtnmmttm t f 

Tl 0 8tELif 1 1 0 tCDWt, «»J$MTFT 
1 0 8 ®^ _ >jgJl<fc 0 feSirLttO^^JSS-* 10 9^1 
W-SJliTfEL*? 1 1 0 Cffi»&$nS*«fE*iWffli'r 
5. -tl/T, ELgfll OOf63t. **3tSfiHWT« 
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[#ttff*©S&B] 

^ffi^fiiiiK»0g&Ri;y- hffl^MftiaggswL, iff 

m essse \z m v z wtnmmmm TFTtELgft 
©ra eta. jaia&^w e. nx » % z. t ^ #m tr s e 

LHSg«. 

^{f^«»imKR^-h'ff^ffliE»i[His§5*-L, w io 

fcfrttS E L ifgil^o T> 

fUBHsRSHagl't Sft&«SlEM»ffl TFTtELffi 
L SSSi. 

&fc>ft3EL|?7?;ggT£>oT, 20 
OMfctt, IftttftMfflB TFT Ogttl <h-#:ft tfcjg 

17l/-A£ntV h (ntt2K±©St) ©PgpfcM 
J&Lfc«*©-i}-:/7U-A (SFK S F2, SF3-S 
F(n-lK SF(n)tat) fcaWTS* 1 ©^Sfc, 
WfBMScO*^7U~At*HT, 7 H 30 

(T.) amf^>»ra (Ts:fiU SFK SF 
2, SF3-SF(n-lK SF(n)CMt5f7f'f»B 
IB*#*Tsl. Ts2, Ts3-Ts(n-1), TsCn)i3ff) 

£Tsl : Ts2 : Ts3 : - : Ts(n-l) : Ts(n)=2° : 2 

■' : 2" 1 : - : 2~ { ^ l) : 2-'"-" ifcSiSfcRj&T 

y tt5 E t ft 5 E L S^gS. 

[»jRfl6] il*3gl755ll*Jg3K:*^T, WETF 
TCfittlH {110} EfficmT**^«0$f«U£ 
S1-->U =i >KT»JfcSftTV>* E L 

s^gg, 

[f»*«8] H*B6K:*v»T. WE*«IhM©IhI 
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[fft&B 9 ] ^ffllEtdt <k 0 HftoDKHftittSfTfeft 
WEEL^gfittTFTT^SnfcB*3|5, r-* 
WElB5RS»ti8tt 5nfc««E«W»ffl TFTtEL*?t 

?gs. 

ft 3 E L S*gg£^tJ*xg«T;g> o T . 
WEEL3E^gB«TFTT#/££ftfcB*^ x-^ 

©Wfctt, R*«E«l»fflTFT©^>igK«fcr)t>ifii^fi 

xgg. 

[Sf*«l l] l§»«iJKftt«fcDH#OI»iISS*«fTfc 
n*EL£*gfi££trtff£1ITi&oT. 
WEELgSgg«TFTT^J$2ftfcB*SG, x-* 

WEH*«fc»!it 6 nftmmmmm t f t t ELif i 

©P*1 1 tt, M*M$iJ«ffl TFT ©f§ttS t -fcfc L 

M#K1 2] flf*« 9 75S»*3« 1 1C*V»T. WE 
x-^«^#JIE»lilKX«WEy-hlf^«»leIgglc 
A#£ft3x-*lf^«, 

17l/-A^nhVh (ntt2£U©Sai[) ©HHUCtf 
J6Lfc*ft©*^7U-A (SFK S F2, SF3-S 
F(n-l), SF(i)t«t) K^fBf-BJglO^at, 

(T.) S^f7f^>in (Ts:fiU SFK SF 
2, SF3-SF(n-lK S F (n) t^tSfXf'f >H 
IH*«-*Tsl, Ts2, Ts3-Ts(n-lK Ts(n)t*T) 
£Sft-r£Sg2©^I5:i, 

WE«*©x7*7 l/-Ai:*HT. HfJE-tJ-T.x-r >»ira 
^Tsl : Ts2 : Ts3 : - : Ts(n-l) : Ts(n)=2° : 2 
■' : 2- ! : - : 2- u - !) : 2"""" t&5i5!;ftt 

§^3©^at, 

3] S#Jgl 2tt^T, WE^lO^S, 

m2©^R^m3©^sttWESS±ic*g$nfc i 

Cxy7 p C^^n-5dt$#H!ttTS*xgfi 0 
ItJfflM] rt*«9 75S»*JSl WE 

TFTosttitt {iio} BHr&it^T§«x^imiff 

C**flil 6] ff*3Sl 4K*VJT. WE*x«0Sf# 

© @sf a js *©jb * t k fc Hi? n 
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[0 0 0 1] 

EL (xi/^hn;P5*yfe>x) *Sgfifttf-t©E 
[0 0 0 2] 

[ffi*©S«] jifi^. SfiitTFTSJgric-rsSW^ 10 

FT«tt)t>«5f3a*»ft« (tf'Jf^ i*>^5) #S 
t»©T, Mffl&flOTtlT**. •?■©£:*, fi£*> Xfi 
^©K»l§II&TfToT^fcH*©ffl»£, Hi§£l^-© 

[0 0 0 3] £©<k3&7*7^:/vHJ*XS!3jKg 
JBSnxhoffij*, 3?Sg«©/MM5. #Si£!5©± 

[0 0 0 4] fig*, T^f^^hU^^IELSSS 
«OH*«ifittH3t*-rJ:5&t><!)*«-ia:«T»o 
fc. H3fc$3VVT, 3 0lHX<'yf>^fttTl 
fg-TSTFT (KT, X-fy^jflTFTtVJ}) . 
3 0 2BELif 3 0 3 Ktftf&T Sm»ft£ffifflT5;t& 
©*? (ftttfflfP*?) tLT^Igt^TFT <«T, 
IMMTFTit^) . 3 0 4tin>x>-y- 30 
6ft) X^7f>^fflTFT3 0lHy'-M 

£13 0 5RtfV-^E» (x-*8E«) 3 0 6 

««E«WfM!TFT3 0 2HCHH> 
HEL*f3 0 3t, 7-7HlWi3 0 7Cgl 

[0 0 0 5] y-HE«3 0 5*«aKSn5t^'f y^ 1 
>^IHTFT3 0 l©y-h^l§^, V-X1I3 0 6 
©f-^IW3 >x>1t 3 0 4 ««EfM» 
fflTFT3 0 2Cy-htfH<. *LT. y^>if 
IBTFT3 0 1®y-h*«BICfct, n>f>t3 0 4 40 
fc**Stlfc*#fc«t^TtlSE«tlfflTFT3 0 20^ 
-httH^fc**£&0, -tOffi. ELf?3 0 3^ 
lOELSf 3 0 3©MJSn51Ill! 

[0 0 0 6] H©t*. EL*f 3 0 3CftlS$ft5f 
S»tt«»E««BTFT3 0 2 ©y*- h*£EC«fcoT« 

[0 0 0 7] 04 (A) «MfSiJfOTTFT©hy>v 
X^#ttSr^-r^^7TS.D> 4 0 1ttId-Vg#tt 

(xaid-vgfti) t^an-t^s. ^^ti dtt 50 



[0 0 0 8] «#, ELt?^imi:fefcoT> ± 
IB I d-Vg&tt©j£*4 0 2T?SL&ffi«£flJ^-5. 
4 0 2T|^fcSC«©&*0£04 (B) tC^T. 

[0 0 0 9] 04 (B) fci5tr>T. i*BTf^-rfi«ttU- 

UtEE (V t h) i5^Xtt-5-nKT©y— 
jg«£JtU £©S«T«y-h*E©gfcfc#LTJf 

y- h * jee fc ± 4 *«E*d» *ff 5 . 

[0 0 10] 7<»yf>^ffiTFT3 0 l^l^TII 
fitAA*nfcf-i'S§li. S-fn>x>^3 0 4fc 
^ ©T-^i^O*StSaiffflT F T 
3 0 2©y-Hfft&4. ^Oif, 04 (A) tcS 
bfcl d - v g#tti:f oty- MEt:»Lt P l/^ 
>«Jta*l»lT*£*. Wf>. r-^^C»J5tt 
/9r£©*Mt^ELJ!t^ 3 0 3£S!t*U *©«Mfc*hS 
Lfc^»TtuIBEL*T3 0 3 

[0 0 11] &._t<D£?\Z, T-mtioTELiR 

[0 0 12] UfcLfctfS. ±fB7^-nypiH^«T 

yf>^fflTFTOI d-VgWtt«*BCPHI 
$*^-r^PS®*©X-f 7f>^fflTF T £Jifc3* 

[0 0 13] *■©*£, #X-fy5 1 >yfflTFT©Fl^ 

-f 9 y *©Sftic * * * s t> © £ a 

d , &mm<DmffimmmT f t cwmsy- h«m^ 

fr*5Ctta«. Hit. #ELi?WtTS&51 

[0 0 14] *fc, MtC#H*©*»J«fflTFT[r^ 
L^y- MIJEjO^^o fc t LT*>, *«EfHWBT F T 
© I d-Vg#tti:n77W*Wl BCHK >H 

«*{H*?-*EfcH:T*ft^. ££fc> 04 (A) fr*> 

», id-vgwtwctifnntf, ^L^y-h 

^fcfl^C^S. u5SoTLS3tEL*f©l 

[0 0 15] X<y5 1 >yfflTFT<h*SSfiJ 
SfflTFTtO, M#©A7U/*Offiai3a*£&*©T 
SICKLE. ^0«k5C, T^nypgiHTj 



5 

itttTFT©1Wt/t9y*fc»LT*»T«*T*tK 
J E<D&ffi£M<DT!7T4 7*^ V 'J^XSELi^Si© 

[0 0 16] 

©nJ11g&7^7V 7v h U ^^SE L^SBSffift-T 

fli-rsiSttUfcm^sn (t??/Hx) £»ri>;i 10 

[0 0 17] 

7j ^©ran« e l m?\mn%mffifflfflm tft ©#14 

A* 7iy*. »fc*»E*!l*W T F T >ffi8t©/1 7 7* 

[0 0 18] flJfc, ««af|fflTFT©t>^TF 
T|imJ5tKfc»fc|l?-*#Tr , &Jifc**8l£ (FH 20 

>««£) «j«EnTL*v>, -toe*, ms©Piii#f#^ 

[0 0 19] *i:T?*W88!Ttt> S»J«JBTFT© 

HK>iEL^i©Kt'jg^ (r) znmmm 

U *CDasa#fcJ:-3T«j|HBfPfflTFT*»6EL3lPF 

^«»*n*««E**«frr*ct*BWit-*. -© 

k Q~ 5 OMQ (£?£L<(£1 0 kQ~l OMQ, £ <5 
Of?£L<«5 0 kQ~lMQ) ©«H*S»R-rntf 30 

[0 0 2 0] *K5SK*Hifi-r-5*^, EL|f 

fc«Ett-5*«E*#J6ffifc (R) Offiftftff)- 
Sn**8fEtt«fc-3£tS:S. SP^> t£fc©«fc5£^fft 

[0 0 2 1] ^#WfclHaT©±5fcUTI^f!llWia 40 

5 6Pf|ffl (1 6 7 7JJ&) ©7;i/*7-^*fr3*^ 

[0 0 2 2] $"$*, Hftl 8 0©f77l/- 

Al:»Slt4. SSfi*©£li*fc'?-*SAa 

f* 7l/-AtW. If©ELf^X7l/ 

■f T?tt»fiS«»tt 60Hz, fip-fe 1 g>|B t 6 0 7 V- 

£«*»K7U ?#£©■«©* 5o##B£5»» 
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£-9-77 1/- A 

[0 0 2 3] l^©-9-77U-A(i7Hl/X*Pfl (T 
a) tf7H>lP B 1 (Ts) tfc^WSn*. 7 H 1/7 
JBWttt, 1^77l^-AfflM*« ^I*Cf-^*A 

5»IW*3SLTV»*. (010) 

[0 0 2 4] H;iT*l'2g©-tf77l'-A£SFl tff 
tf. ^T2^g©1t77I^-A*>?.8^@©U-77I/- 
A£T£SF2~SF8 £fc, 

(Ta) BSF1~SF8ST?-HT»5. — SF 
l~SF8©tXr-t >S8Pfl (Ts) **-tt^*lTsl~ 
Ts8£T£. 

[0 0 2 5] H©Nf, Tsl : Ts2 : Ts3 : Ts4 : Ts5 : 
Ts6 : Ts7 : Ts8= 1 :1/2:1/4:1/8:1/ 
16:1/32:1/64:1/128 £&S ±5 CU" 

xxowrasies-rs. fit, sfi-sfs^i 

5£<2: 

[0 0 2 6] ST, H*3WT*EL3|PPO»flI«i 
(TFTK^3ftTV»fctttt©«**JW-. SfiTttlg 

T, iTOI*tr-^ASA**nT7 H UXjqillfljW* 
TLfcS. ^*g(C«ffi*iP^T (SKLT) 
ELSTSrf6^S-&-5o COfflWtfU-Xx'f >SJffl£& 
-5= Sfc, (B**j«flr$ii-*) WWttTsi 

~Ts8ST©V>m*©«nBT»*. H £T!ttTs8©Si 

[0 0 2 7] fftf7h*W*38KfcA(3, ^■*fc 

r-^ffl^iAAbfcSU-^x-f^lBUcAa. not 
^«Tsl~Ts7©^Tn^©«iP B W^X7^ >JHWi& 

•5= 

[0 0 2 8] £UF, ^0©6O®-y-77l/-ACOViT 
P5«0»fftll»)fiL. WB&Ts6> Ts5-Tslt^7sx 

-f >«mi*KsBu. ^*veft©-y-7*7 i^-at^s©h 

[0 0 2 9] 8-3©U-77I/-A^*ttiSLfce. 171/- 
A»X.fc^tl:&5„ £©£#, ^^^>«K©« 
g{'ctoT^©H*©|Sgi@^$iJfflf 3, #J*.tf, Tslt 
Ts2*a*?Lfc*-&K:tt^fl"*l 0 0%tLfc5%<D7 
5%Oj|gJiSTt, Ts3£Ts5£Ts8£BRU&* 

[0 0 3 0] &£, £U:«2 5 6B»©*^Col-iTlfi 

[0 0 3 1] ntVh (ntt2J^±©» ©ftH (2 
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v h0KWfc2*JS£l£Tnft©ti-:/7V-A (SFU 
S F2, SF3-SF(n-l), S F (n) KZ^WT 
5. IW#*<fc*fc^ttT17l'-A©#aift , bJ|l 

[0 0 3 2] Z.nz>n%t<D&*ry-7\/—A\$7 
FUZMffl (Ta) RtXlJ-XT-f >JBPfl (Ts) f:#H£ 
^5. IP"£, £T©ELSmc*ffi&*f[6]«IKMLT 

[0 0 3 3] fLT, nft©§t7*7WA©1t7f^ 10 
>«Fb1 (fflU SFU SF2, S F3-S F(n-l), SF 
OOt^-rsU-Xx'f >ailHSft*Tsl. Ts2, Ts3 
-Ts(n-l), Ts(n)£3lT) £Tsl : Ts2 : Ts3 : - : 
Ts(n-l) : Ts(n) = 2° : 2" : 2' 1 : - : 2"°-'' : 

[0034] Z0^mr\ tti© i +1-7*7 v-K-c\m 

FT«^n> , «ssM»fflTFT®y-h*anBf 
^©7-miee (^-^flt^tcwer*) e 

©££, ISMSffl T F T ASiMICfi 5 i 5 fir- 20 

7»> ^©*7*7l/-AKfJDST£ftfc+>77M>l« 
W£tt««*5. W5Jffie©H*a*j«flTS. 

[0 0 3 5} CO»f^*nt5cOlJ-7*7U-A^TC*Vi 
TlfcOJgU *©tf*x^>»IIW©**fc<fcoT«-H* 

fc, -£©Bi!t##+>7*7 U-AT£ft£t7©SBffij6jtTL 

[0 0 3 6]R±Oi5l:, 7^f-f^h'J^lE 30 
LSS8ifc*HT, MHfPfflTFT©FK>iE 
L**£©IWlCjlSttfl: (R) SRW\ EL 

Lfc±T, «p»SdBi8^*ff-5jfii# 
#Bf5tjl§©«f«T?*a. H©«riECJ:DTFTOWtt;t 

[0 0 3 7] 

C58K©j|JS©»ffi] Sf. #1M©777V7*VF 

'j7xMELS^gg©nissffifig^0i (a) c^-r, 

HI 1 (A) ©7?x-f 7>HJ**SEL£SS«tt, 
IfilCjRJSftfcTFTCioTIJW 1 0 1 . Hsg 40 
S©EfflK:E«£ftfc7*-*te^MKftll» 1 0 2fttf 

y- Mt^{pjjiK»0K i o 3*s»ri6sns. x- 

[0 0 3 8] x-^ffl^i«»isIiK 1 0 2 fcUfcfcttfcS' 
7M/yX^10 2a t (A) 10 2b, 

(B) 10 2c£^tf o Sfe. ->7 ht/vX^ 1 0 2aC 
1&9Uyi?/VV7> (CK) Rtfx*- hAWX (SP) 
A«A*Sn. (A) 1 0 2bfcttx5?*;i'x-* 

(Digital Data Signals) a»A#«*tt, 50 



(B) 1 0 2cCtt7*yfif (Latch Signals) **A7J 

[0 0 3 9] ^HfSWCttH^tAA^tlSx-^M 

EERWUBRTttft^©"?, roj r i j ©<»«£ 

#-T -5 x v * * ft © * £ H*SIW i A ts £ 

[0040] H«ai o i fctt^hu 

*1 0 4*«EJ»I3*1<&. H*l 0 4 ©i£ A 02: 01 
(B) fcS-T. 01 (B) £*V»T, lOSSX-f'^ 

>^tftt*!). y-nt^&A*-r«y-hE« 

1 0 6 £x-3Ml^£A*-f Sx-^IHIS (V-*E« 

l 0 7t:gl$nTW. 
[0 0 4 1] 1 0 8^ft»J»fflTFT-e$.f3, 

W-MiX-f7f>^TFT 1 0 5CFK>l: 
g|SW. ^l/T, ItMfflflJBTFTl 0 8 
>ttJ8a#l 0 9^LTEL*fl 1 Ofc&ttStU 

v-^BSfift«ii i ltsi^ns. ELtfi i 

0 teH^fMfflffi T F T 1 0 8 fc&ttStt&Rtt (HJUS 
«) t. EL«Sj*^T?»ac^LT»tt6nfcliEa 

<*tfc*H> tt&D, »aitt»f£©«je 1 1 2 tcssai 

[0 0 4 2] ft*, 1 0 9 ««»JfflfflT F T 1 

[0 0 4 3] Sfc, X'fyr^iTFTlOS^l 
#M (*7ttW CifcSBS, MfiffifflTFTl 0 8 
©y-MtJE^«»1-^fcfetn>x>lJ-l 1 3**KW- 
5tt«. :©a>T>tll3ii7<7f>y»TFT 

1 0 5oHH>tts«8ii 1 1 tcsasnTu 
s. 

[0 0 4 4] «±©£p&iBSi^CA#£ft5xv7;i/ 
x-^ffi^ti, l£##J»ISx-*#*BS£IIIB 1 Hi; 

I^TS;5hrtI§ (IS$Hlf*£^£Mf ^t) 

ffl|S§]» Sff 5 fc * ©x 5?* * IS # t iesit 5 i * 

[0 0 4 5] Jfcaittfctt. P##fdB»lx-*ffi*lfS£lII 
Bll4tlt 17l/-A5nh'7h (nlJ2Hi©I 
») ©BSK:#£Lfc«*©tf77U-Afc#I0T5^ 
Wihs ^n6*m©^7'7l^-A^45ViT7Fl/Xfflra 

JWfflSTsl : Ts2 : Ts3 : - : Ts(n-l) : Ts(n) = 
2° : 2" : 2' 1 :-: 2"'""" : 2" ' ' 1 tt&Z> <t 5 

[0 0 4 6] ^©^fflieWx-^fl^^HKl 1 4 

h. *s^0^©ELg^gs©^tis^6nT : b^ 
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*BS^©EL£Sg«fcA#£ft**Jifc£fc5. d© 

[0 0 4 7] Sfc, R»llHWlx-^«^5S40» 1 1 

StLTfeAV*. •?-©*£, f©ICf77'TMStifc 

nsftstfcs. £©«£, *S^BJ©ELSSS«^ 
r^^l^^tLT*T5lfgiH R##ffll«fPiy- 10 
^fl^^HSS^tf I C?y7*S£gbfc*B5S9i© 
E L * a D n p t L tf d £ 1 fc -5 . 

[0 0 4 8] SfcftfcHCfcL ^KIBilx-^m^ 

tiiisg 1 1 4 104, f-zmmmmm i 

TIjoTML^. £©*£, EL«*g»tH#'|f 

-t^t^i,. ^©*^©^fjpiisx-^ffi^ 

T5TF Z. t^lSLU. Sfc, £©S 20 
S^SStt, P^*IW«7 i -*«*«£IIII&*»ELa 

*sns#icrt**nT*o. s^sb©/j«*0s 

[0 0 4 9] Jfcfc, *m&®<0Ti?f-4 7-?hV!?7>m 
EL«S«lCt)V>T. Wffi*jfiCD«EI&*H2CS1-. 

[0 0 5 0]H2fc*HT, 12ttT«t 
&£«Mlt (BIT, T*Kt^5) Tfc*. £Kl It 

Sui^-ets. fit, f^si^n-fe^*o*KffliijaaE 

£»£5&©T&<T«fcS&^. 
[0 0 5 1] Sfc, TSMIl 2 ttftCBTSH 

lib, a* (yun» *-&trieaM!t*ffl^n«s 

fcSPStll (S i OxNy : x. yfittfffllt, 

[0 0 5 2] 2 0lBMyf>^fflTFT, 2 0 2H 
*i«iHIMiTFTT*»5, K^fenft^JHTFT 
TMJfttl^. n^ir*;P?BTFT©*JW»*IMBi 
pft^JUT F T ®**3Mt£ft&£ 0 "b 

»ffaK*»*<*««E**b-t»-rv». ran 

*3&«/hS<T**. ■?■©&©, nft^MTFTJl 

lawTF t t hxm^ft^ifimmt^m<om^^t 
B8w*i£<fcs©T$?si.v>. 50 



[0 0 5 3] fetch, *B569Ifc*V»T, 7,^vf->if 
fflTFT i*«HHflE TFTS nft^JUT F T fc|g 

fflTFTSfflVi*Ct l bPlflT»*. 

[0 0 5 4] X^yf>^ffiTFT2 0 1 tt, y-Xffi 
«13, HW>I«14, LDD«*15a~15d, 
»Ifi«16Jttf? + ^)SI*17a, 17b£Hrtf 
ffittH, y-Mfe»Rl8, y-ht«19a, 19b, 

i§ i iimttiug 2 o . v-xesi 2 1 m# c f k >m 

82 2*tLT»)«Sft5. y-Mfe»Rl8X 
«S§ lffRJtelMSt 2 0fi£«±©£T FT tC^STSo 

[0 0 5 5] Sfc, 02CSt7'fyf>^ITFT2 
0 1tty-h*Sl9a, 1 9b*t«a»tSi»SnT* 

y>y- vw&tzvr&s. < . h u y>y- 
[0056] -7;i/^y-h^ii^7*^t*iSj«Ts± 

TSfeTf^lTfeO. X<y5 1 >^TFTOt7ijlt 

£+#fcfi<-rn«. *n^tHi (b) f;^i-n>y 
>u-i 1 2\z&mtmm*frz<?z>z.tt*X'%%. m 

3>r>U-i 1 2©*#jS**/jNS<-r*i:i*«T? 

£3©T, v;^y-h«jg«h-r«iItttEL^l 0 

[0 0 5 7] X-f yf>^TFT2 0 1 fc£ 

UTtt, LDDIS1 5a~l 5dtt. $*-M«Htl 8 
*^LTy-h*Sl 7a, 1 7b£M£5fcV»J;:5fcK 

LDDS«15a~15dOfi5 
(ff) SO. 5-3. ftS#JKte2. 0-2. 

5 (tmttnaiv>. 

[0 0 5 8] ft^MI^tLDDlitO 

ifriT^o, y-Miji^MD$n^^ffi«) 
-^a±©y- h*s^*T§-7^y- h«jg©« 

[0 0 5 9] W:, f»JffflTFT2 0 2(i y-x 
SS2 6, FWT>««2 7. LDD(W2 8Rtff t 

*;p»/36«*2 9**tistt». y- MftfidR 1 8 , y 
-h«S3o, giJimfc*K2 0, y-xia^3iM 

mrh*K>SBH3 2SWLT»jaE£ttS. fit, 0 2 
0l^ftFW>M2 7£FWf>K$i3 2£©P*iJ£ 

[0 0 6 0] 3 3IJB1 (B) Offi5tftl0 9l: 



( 7 ) 



11 



4#H 2001-5426 
12 



ffiSU gfcffitt3 4ttj££T#3 3£KM'>E*3 2 
>**2 7trac»«0^»l*«* Tft& 0 ft*, c 

cTttm?M'j«fflTFT2 o 2 (Dft&mzmmziz-cm 

TFTtSSIt#3 3d:*««»K:««UTV»«3ft», 
[0 0 6 1] ft*, 5 5TS£tt*#RfcM£K#3 3£ 

tmmzMi&znz,, m2<DM%, vx^issuy- io 

[0 0 6 2] H2CD«Si:-r««^ JSRft3 3flLD 
Dffl«2 8 tEH^O^MaiWRT'iBjSSnS. 

^tJ^^iDLft^ttft^^ST^fiicTS^t^pI 

[0 0 6 3] ft*, ±E©±5fc8»tff3 3«¥«#fl 

EL3|f^S3BLfc*3Wiat#lc3fc 20 

Tft3 0 

[0 0 6 4] 01 (B) iZ^t^ViZ, X1y? 

>^fflTFTCHK >«*StfMfPJB TFT ©y — h \Z 
»tt£*lTV>-5. **»fctt«HM»lTFT2 0 2© 
y-Ml3 0}i^7f>^fflTFT2 0 10HH 
1 4 t F U-f >ES <8S«E«£'bW*.-S) 22 
S^l/T«*»fcS&«3nTV»*. ft*, y-h*S3 30 

o «~»y;i,y- h*jfit&^T^5*», v;i^y- h 

ilfJoTftAH. £&, V-yUE»3 1ttHl 

(b) ©miifti^i i o caftans. 

[0 0 6 5] 1»JMTFT2 0 2 « E L STfcaA 

©««E**«n*. ^©fca6, ^**;m (w) tt^y 
5P>77B TFT <D?**)m& D < E t 

#jSF$U\, Sfc, 1»JPfflTFT 2 0 2(Iji*Jft« 

*££tf«#St^. a*U<tt— H**fcO 0. 5-2 40 
M A (»SL<H1~1. 5m A) tft^i^l'-T^o 

[0 0 6 6] £Ut©E£&HfS*.5£. 09t:^-r=k5 

CX<yf>^iTFTOft^fi^Ll (fll/L 1 
= Lla+Llb) , ?+*;i*£Wl tL. «ffi$!lflf/S 
TFTOft*MSL2, ft^iSW2tLfc 
Pf, WlttO. 1-5 Aim (ft^WtC«l~3Min) , W 
2 HO. 5-3 0ffi(ft3E»Ctt2-10/ti) tf* 
Sfc. L1B0. 2 - 1 8 win (ft^Kl 
tCte2~l 5 Mm) , L2H0. 1 - 5 0 Aim (ftXWSw 
ttl~2 0Mm) it5C»SLl\ ffiU £<Ut0» 50 



*CIBjrr*&»tt&^. ft*, H9frlB«$tlfcL3 

[0 0 6 7] £fc, H2C*bfcEL3S*g«tt. *M 
MHJITFT2 0 2lCfeV»T, FW>St27tft 
*;W»««*2 9 t©KCLDDffl«2 8)WRtt6tl, 

so, ldds«2 s^y-Measi ss^uy- 

[0 0 6 8] *fl£40flM!TFT2 0 2 tt, ELSTP2 0 
3*fS3tS-&Sfc«>fc:ttRa<I*<©*«ES«E-rfci&. * 

$Ltr». ^fe^aS-TS^ii, *MfMfMTFT 

2 0 2**7tt*ICLTfi<«t. *©K. 

^i^nv^ft^fes^T^ft<ftD, 3>h7Xh® 

[0 0 6 9] *yh**U78EAfc±S#fcK:HLT 
tt. y- h*ffiK:&LTLDDf^#£fcofc*ifi## 
ft C&J&BT' ft 5 E i 5 tt"0> 4 . L L ft ^ 6 , 
L D D * fitaT L * 5 t ^ 7 *«E««* JD L T u 

*3fc«>. *tliSA«±IB«iitiOx.Ty- hfcffifcfi 
S:6&^LDD««*it5iJCRrj*tV»5tfaa:IIJfiK: 

[0070] e©p#, y-h«scma:^fcLDD*« 

©ft£«0. 1~3 Mm W$.L<\$0. 3-1. 5ai 

m) c-rntffit». *-r«rri«F4M***<bTU 

&oTtf5. Sfc, y-h«ffitaft6ftViLDDffi 
tOfiStil. 0-3. 5 Aim (JfJKttl. 5- 
2. OAzm) fc-rtltf&lrH *-T#§t+«-ft«Mt^^ 

-&ft<fto. ffi-r^*t*7*«E*e«-r*3a*««fi< 

[0 0 7 1 ] £fc, ±E«jgt*^Ty-hmSi:LD 

5fc«>, V-Xffi«2 6tft*Jl#*W(2 9t©H 
KfcKWfe t^WS Llr>. ttffiffllf/B TFT u 
7 (EET«1I^> ©«EnS^W#?tMI-TftS© 
T\ H K >ffi«ffl©*fcL DDfi«£iBttTfcW-fcr-h 
^T?ft?»„ 

[0 0 7 2] Sfc. «EL'5S*SIE**#<-rst^5« 
J«36»6*n«. ««W»fflTFT2 0 2 ©ffitt* (#tC 

^^^)vm^m.m) (Dmm*m<t% wsl<ij5o 

-lOOnrn, 56t$fSL<tt6 0-8 0 nm) 
fefllT'*5„ Myf>yiTFT2 0 1O* 

^»4*7*«*/h*<-r«tv>5«jfi*»6*n«, sit 

<tt2 0-5 0 nm, $ 6 Cff S L < » 2 5 - 4 0 n 
m) EfMra&TftS. 
[0 0 7 3] K±ttB*rtfc:Ktt6nfcTFT©*jaK: 
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3, B2K:ttfcft®B£}Bj£rs£#*&£&SCMO 

[0 0 7 4] m2\z&^x\mtimftmm*mt-2?3L^ 

t5TFTJCMOS0KOn5 : t^HTFT2 0 4 

i c^bfc^-^ff^Ki&iHFas 102, v- hmmm 
@Bio3ejrr. am, ffi©i>3Bsg (w^>7 

ifcWfllTf&s. 10 

[0 0 7 5] nft*M2 0 5©Wt V-Xf 
«35, HKXW3 6. LDDlW3 7»tffY* 
7PJ§M« 3 8 £Hr*> LDDii 3 7 hffiftK 

[0 0 7 6] Hl/-f >«*«<D»lCLDDf[**»riSL 

t©nft^J«TFT 2 0 5tt^7««£*S*» 

sostfcf **i«fcgt>»fft8&£S«L- 

[0 0 7 7] Sfc, CMOSHKOp^^aiTFT 

Sfclr»®T, WcLDD««*KW-ft<T'6>AV». ^ 
TftttIfiV-X*«4 0, FK/II4 l&^v 
*;W»J*«W4 2***, *©±Ktty-MMHIl 8 

ty-h««4 3 3Wttw-sna. An, nft^HT 

FT2 0 4fcflMHCLDD«W*R»t, *vh+t'J7 
*fH^»C§itfcpItgT'S)S„ 30 
[0 0 7 8] Sfc, nft^MTFT2 0 4IO;pf 

v *;hit f t 2 o 5 a-tn-en® 1 finsiesde 201; 

■fc>tt, V-XSE14 4, 4 5#«£tl3o H 

v< >e^4 6 c ^Tm%\m%®izmM2n%, 

[0 0 7 9] JfclC. 4 7ttfgl/Vy>^— > 3 >R-C& 
0, JRPttl 0 nm~l (»SL<B2 0 0-5 0 

onm) trnafin. w^tt-Tra, mm^tsmm 
rit$nfcTFT*7;p*u^jR^*4j-*»6«acrs«a 40 

£&O 0 **FWKlTFTO±3SrCRB-6n*ELlCJa 

i/Vr^->3 >R4 7ttnn6©7;WJ*M (bI 

»Kf» ^TFTffltiAS^^ftlltLTfci 

<o 

[0 0 8 0] 4 8«^2JlP B 1l6EfgT-*0, TF 

T ±0 TT#SftH©¥Hfls£ff 5 ¥ffi{t:R t LT© 
filtgSWTSo »2iraifiSK4 8tUTtt, tiil 
R*«jffSL-<. #U<5F\ #U75H, 7^U;k B 
CB K/'/y?Dyf» UfflV^tSli. JUlS 50 
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t w 5 5 . eli ttiafl c*fit t«s 
-es^fcfe, TFT^«k-BS^tt»2HBgi(eaR-e5&t* 

UttfMSL^. tot. Rj?H:0. 5-5 Mm 

L<ttl. 5-2. 5 win) ifSLl\ 
[0 0 8 1] Sfc. 4 9ttaK#*R"CS:*B*«ffi 
(EL*^©|» T?»D. $2JlHi|gftgt4 8fttfg 

l/Vyy^-ya >R4 7 fcn>^ h*-)l (mil) 

T2 0 2©FWf >E«3 2fc««3n*J:5ia*jaE$ 

ns. H2©<fc5CH**a4 9ti<n'>ig« 

2 7t36SjtSSittSn&^<t'5CLT*<t, ELH© 

7;i/*u^JS**ii*«S*«SbTStt»^ftA'r*c: 

[0 0 8 2] H**S4 9©±Ctt«fta*R, 
fc£*R*fctt#*#l&R-l?fc*fg 3 MttflK 5 0 # 

0. 3~i tMm<Dmz\zmtft>tiz>, z\(Dm3mm%m 

R5 0«H*««4 9<z>±\zxy<?>if\z&r)9&n&ifi 

Xyf^f 3, ^-/t-Oftftttl 0-6 0° (ffS 
L<»3 0-5 0° ) if St&lrV, 
[0 0 8 3] »31MI6»«5 0©±ICJ4EL15 1*>* 
RW-Sn*. EL15 ltt*BXW«JMI»Tffli^6n 

«H»SS±tiE?LaAl/]E?LS«S/^Ji/*^ 

Hiii©jitc^fi)c$ns^\ -mmmm/%%m/mFt 

[0 0 8 4] flEL^tLTH WAtf, £TF©* 

#5. *B#!ffg4, 3 5 6, 4 2 9^, *H#ffFfl 
4, 5 3 9, 5 0 7§, *H#WS§4, 7 2 0, 4 3 
2^, *Hftff!g4, 7 6 9, 2 9 2^ *H#fF 
14, 8 8 5, 2 1 1f, *S#tfm4, 9 5 0, 9 
5 0f, Xm&Vtms, 0 5 9, 8 6 1^, 
*FSI5, 047, 6 8 7^ *S#ffF!§ 5 , 0 7 3, 
4 4 6f, *B#lfig5, 0 5 9, 8 6 2-^, *H 
#fF*5, 0 6 1, 6 17f, *H#?Fil5, 15 

1, 6 2 9 *S#ff SB 5 , 2 9 4, 8 6 9^, * 
B#ffF5§5, 2 9 4, 8 7 0^, #Hfl0-1895 
2 5^S, #H¥8-2 4 1 0 4 8^«, *HH¥8 
- 7 8 1 5 9*t&«. 

[0 0 8 5] &*S, ELm*mmiZ\Z*t<frtfTW? 
<f>%=7— ffc^fciW** 0 . R (*) G (fit) B (») 
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H : C CM) £*»*<&:b#fcj&5£. &g (ftffiMK) 
(CSSJ*S* «fl§ l/TRGB fc*f jfc L fc E L irf 

[0 0 8 6] B20iIBRGBI;MLfeZtI©E 

n, ^ntcio^^-s^^fT^^t^-e^^o 10 

[0 0 8 7] *B56Ktt5g3t^tB8tee.-r'IIJfi-r«^ 

[0 0 8 8] EL|5 1(D±EHEL«f(Dil52# 

*>"y-A (Mg) . U^A (Li) m\,<\tfs)V^ 20 
A (Ca) ft*trtf»*fflV>*. »IL<BMgAg 

(Mg£Ag£Mg : Ag=l 0 : lTfi£L-fc#») 
Tfc*«KfflWltffi&». ICfeMgAgAlfl, 
L i A 1 «S, Sfc, L i F A 1 H)l»#W5ft5. 

[0 0 8 9] ll52iJELf5 1 SJgj£L-fc«, 

**Lft^-«iK»c»dE-r*::i3B«a*UK its 5 

2 i: EL 15 lt©#iBtt«ttEL3|t?©«3ea*C* 

mm mm) . ELifttfH*T»*3ft*$B«#p* 

ELS|fft»*. 30 
[0 0 9 0] ELB5 1tlMI5 2fc-pa*ajI*tt, 
#H*T?fflM **«. ELI5 1W 

[0 0 9 1] ELH*SW»K:^-r«*j£tU 

«ISS©aM^^T^7S;^0T\ ±j£©:£i£©>EF## 

[0 0 9 2] 5 3tt««*H-T?&9. ISS5 2£ 

^SI5©*»^6««-rst^l^t. &BSt©BMI5 2 

£8arrsfc«>©*ire»-5. rifi5 3tLtn 

T^Sn^A (Al).fi (Cu) gKlil (Ag) 

£3. LEEL15L »S5 2S»lSbfc«, 

*a*»L&0»T?a«»K«ai«S 5 3 STJBfiJfrs H 50 
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[0 0 9 3] 5 4HI2/'(7M->3>IT^ 

D. ffitJPtel 0 nm~l Aim (#£L<tt2 0 0~5 0 
Onm) ttn«av». l2/Vy/^-y 3 /l5 4€ 

Rttsiwa. ELi5i5*^^sit§iWi 

L, ±»OJ:5KELJIttSI!Hc!lV»©T, 
(ffiL<ttSii>5 1 2 0*CS-C®fflS«H) TffiSK 

(Xhf>n-x^>^ffi) ^SSLV^IS^fetW 
[0 0 9 4] H2CHS*nfcTFTtttT. * 

[0 0 9 5] *B3g91©±&tt. TFTWffittJi^LT 

SS1"TFTSML ( ^n(Cd;DK»lHlS§-ffS©7 
^f-f^hiJ^XSEL £Sg*©l$#»IIB»I£S# 
RllBi&«iV»5t>©T»*. t*£oT. ^2©EL*S 

[0 0 9 6] ±fB#'J->'j3>K^ffl^fcTFTtt, S 

tfi^D^-r^. -t-Wfc*, 0 2©«k5K:. HSBfifcfc 
tAT8StgCjSCT«jfi©£&3TFT (^7*^©+^ 

^iiaiPfflTFT) *j&j«-r*;i£tt, screws 
£*l, so, mtmmmmtf»smtz (ft«M*t6©i« 

[0 0 9 7] [f«J 1 ) *5g^©SUIfi«IHo^TH 5 
»II&K:WLTttS*mftT?;&S CMO S HM^ir 

[0098] *t\ as (a) \ZT^-r^o\z. Tmm 

(H*iH") £iK®KlttffcX«5 0 1 SfflftS. * 
^J6«Ttt«gSft^7^±CTifiRt LT 1 0 0 nmj» 

<Dmmimmm*2 o o nmjsofg-fkftftaiRKt* 

©2**ft£l 0-2 5wtXtbT*<i^. #J 
It. T***KW"ft:5IUI«±tit«3lH t *«friELT 

[0 0 9 9] *ca6R5 0 1 ®±C4 5 nm©JS£©7 

7 X -> U 3 >K 5 0 2 S4MO©]0aH£TJ£j£-r 
*. 7t^7 7 X y 'J 3 >H:ESt5^ia& 
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[0 10 0] (C) ST©Ig«*ffigA 

K«fc*«rW¥l 0 - 2 4 7 7 3 5^«S^fci[flir 
Set**-*?**. l^^ST-ttN i^©7C*^««iLT 

5. 

[0 10 1] Una 5 0 3a, 5 0 3bSWfSft 

KK5 0 4 SJ&fifcT*. **JMtCH 1 5 0 nmJP©l£ 

fit, &«R5 0 4©±£Xfcf> 10 
3-httCJ:D = yir;P (N i ) (Nit 

[0 10 2] *ic, 0 5 (B) C*T<k5C ^RSttH 
H§t«fT5 7 0*C14«flHOj6niM!ia*lniA. 7=E)ly 
7Xy'Ja>l5 0 2^Ifkt5. £©K, NiASgE 
Lfcffi^ (KT, NISaP««t^3) 5 0 6a. 5 0 
6 b£g * i; LT, Sfi t «E»¥ff tUlftMU 

it 5 o 7*»»jsstt*. tcD»j«ic6^T, m^mmnf 20 

¥JUCW;01 2 (A) fc^LfcJ;3& {110} KfttC 

[0 10 3] 05 (C) fcjj*-*\k 3 fc, ««J15 

0 5^0JS77?iLTl 5*CJIWS7G* Off* 
L<ttU» *N i*in»«5 0 6a. 5 0 6bCj6Jirr 
C5LT*WElcU>38«»liaSnjt«« («T, u 
>«»fll*fc^5) 5 0 8a, 5 0 8b»5££ft5. 

[0 10 4] 0 5 (C) fc*1-J:3K:, ^tti? 

H^tT6 o on 2Wffwojn«waa*iniA5. ci©^ 

»aiC± 0 # U J' U 3 >JR 5 0 7 «f C#fiEf * N i ttf* 30 
^5 0 8a, 5 0 8bfc*t«5SnTLS3. £ttttU>fc 

[0 10 5] dCDlSlr±r3jJ?iJ^ij3>R5 0 9«fC 

asNioisusiMs mm-A^-ty^) ict 

3MSttT-'>&< 1 1> 2 X 1 0" atoms/cm 3 CSTfgM 
N i ttJpifrCt^TH T» 

Mm^ItHft^. Sfc. £©»gtt5&££tt© 40 
S IMS##T©«tEg#Tfe5©T, *KKttS6tfi 
^fiffi (2X1 0' 7 atoms/cm 3 &TF) T»&&t% JLSft 

[0 10 6] ^3lyTjW«*«V>fc«ftflsSn, 

fiM^tlfc^ U vU 3 >R 5 0 9 *{#5n5. 
HCDsSU yU3>!5 0 9©«.ftJflHfc»ttJi5 1 0~ 

5 i 3%/^-->?'j:M\z&QMfc1r%o ffiffi 
S 5 i 3®-mt«fc^#fc&«¥*fl«'b-&*tt 

So Z1©R#. «©A°^-->^ftC*3^TVXi7-& 50 
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fc>i±£fT5fcfe©V-;*7-£, ±E#U->'J3>R*ffl 
V»T»jfcf5£&H. (0 5 (D) ) 
[0 10 7] 0 5 (E) fcasT.k'Sfc, 5 0 nm 

u *<D_kT~wfcmm$n>~e 9 5 o r i ^momnmm 

[0 10 8] H©WbIgT«SttBt±ffia«h 
->U3>R£©#ffiTB{fc5G!jifTU I5l5nmjp©# 
U ->U 3 >IBI:&s»fl:£ftTf9 3 0 nmfOMy'J 3 > 
I^SfiS. W-6. 3 0nmJP©»fl:3/U3>gti: 
5 0 nmJ¥©SftKftv'J 3 Sntfc* 8 0 

nmJP0y-Mfi»R5 1 4i&«»j«Sn-5. *&, ffitt 
H 5 1 0-5 1 3©RJPtt£©»*fcl8K:J:r>T3 0 

[0 10 9] *t, 0 6 (A) ICS-r«t3t, ]y$?*h 
YX7 5 15SMU y-MftMl5 14«hLTp 

*/B^S£i**Tr*S. £©Ig (^**;H*-:/IS 
ttTFTOU#^tt«ffi*«||T*fci60Xa 

[0 110] **Jfi0ra*5>#5> (B,H 6 ) * 

y=T-\ /3>g^«l>Tfc^. £©IgC=fcD 1 X 1 

0' 5 ~1 X 1 0' 8 atoms/cm 3 (ftSSCI15Xl 0 ,s ~ 
5X 1 0' 7 atoms/cm 3 ) ©Mrc#a>**tr*IMMB 
^516-51 8«Sn5„ 
[0 111] 0 6 (B) tSf«fc3K, ^vXh 

T^y5 19a, 5 1 9b*»jjEU $*-M£fiMS(5 1 4 

X7^> (PH.) £R*#*LfcV>T77X-7BiEL 
fcy7XYK-H>^S$ffl^, 'J>£1X1 0' 8 atom 

s/cm s ©?is-e»[]-rso mmftM^fto^^-y 

[0 112] IMgCJ: iS^nS nl^tSftg* 
5 2 0, 5 2 1 Elt nii^*E»7C*3& t 2 X 1 0 I6 ~5 
X 1 0 ' ! atoms/cm 3 (ft$Wl:ft5X 1 0"~5X 1 0 
' 8 atoms/cm 3 ) ©«§ET**tt3«fc5 t K-X**il® 

[0 113] 0 6 (C) t*Ti3fc, »$tl 

5 1 4«tRttenT^S©7?*HftjpSfflVifc7r-*X 
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7=-;WftS**#$UV». Sfc, 0 6 (A) ©Ilt'f 
+ £&43B#©JSteB/y- hlft»fS^S 

[oii4] *HJfi«io#-&fcttWfftttoia^ig*ft^ 

7XSI^TH5CDT, ?£tt{tlg£8 0 ori«HHO 

[0 115] £©lSfc±DnSl**E*««5 2 0, 5 10 
2 1©SSB, SPl3, 111^*1*5 2 0. 5 2 1®« 

6 (A) OlgTifiE^nfcpMit*) <h©it# 
ifimtt&Z. Z.<DZ.t\t, »ITFT# 
^JELfc«fjftC*V»T, LDDWttft**»«IW 
t*«#*K: U 5 5 £ i ^Scft-f 3. 

[0 116] 2 0 0-4 0 0 nmJP©*«R£}B 

figL, )\9——yfhXf— MIH 5 2 2—52 5Rtf 

©y-h*fll5 2 2-5 2 5<0*Bfc«fcoT€-TFT© 20 
?+*;!/ft0«3*«ftJgTS. Sfc, -77,?R5 2 6© 

[0 117] ft*, y-h*Stt*l©»«gtT»riEU 

(Ta) , (Ti) , tU7'f> (Mo) , 

^7xx> (W) , ^DA (Cr) , ->Un> (Si) 
5atfftfc7c3n?&*IJS, *fc«ffiiB7G*©«8fl:*n?fc 

£R (ftSWCBMo-W^. Mo-Ta^) . * 

[0 118] *HJfiffi|T?H, 5 0 nmf©l<^>W 
^> (WN) Ri, 3 5 0 nmJP©^>^Xx> (W) 

nas^„ 7>rty&jjxt\sXtt/> (x 

e) , (Ne) m<D^m&%7>&Wim-?ZtlB-t) 40 

[0 119] £tcZ.(Dm. ^-h«S5 2 3, 5 2 5H 
■ttl-6nni!^»Eft<g«5 2 0, 5 2 1 h 
ig»R5 1 4S^LTfi&*±5K:»J*"r*. £©M& 
o Tcmmm cy-MItlft:ofcLDDl*t fc 
ift*. y-h«K5 2 4a. 5 2 4btt»fffi-rtt-^ 

[0 12 0] 0 7 (A) tc*TJ:?Sc, y-h« 

15 2 2-5 2 5fttfVX*R5 2 6 ^7X?tUg 
EK£«fcnM**E*7C* (*H»JTHU» £gsJn 50 



f-5. d-5UT3gdE$tl-6^*Ef»fi«5 2 7~5 3 3fc 

tenm^mmm®5 2 0, 52101/2-1/10 

(ftS W C Hl/3-1/4) 0 MET U >/»D £ ft 

z&vizfflffi-rz, n#wtctt, 1x1 o ,6 ~ 5x10 

1 8 atoms/cm 3 (ASWfctt 3 X 1 0 " - 3 X 1 0 ' g atoms 
/cm 3 ) OlSiSffilH. 

[0 12 1] 07 (B) fcjSf «k3fc, 

If^S^Itl/^X hTX^ 5 3 4a~ 5 3 4d£^J& 

«g£ u y^ti^fmmmm 535-542 £^srr 

5. ^IT*)7*X7<f> (PHJ £JBV>fc'f:t>F 
-7°ftTff^. tOl*OiJ>Ol*ttlXl 0 !0 ~1 
X 1 0 !l atoms/cm 3 (ft*Wttt2X 1 0 !0 ~5X 1 0 
3 'atoms/cm 3 ) tti.Z>&? \ZMB~$~Z>o 
[0 12 2] ICIitioTnfv^JHTFTOV 

f^lTFTIt 0 7 (A) OIfiT»*LfcnIT 
tt«««5 3 0~5 3 2©-S5£2rr. HCJSSnfcfct 
*&», 02(C*ltSX<-y?>^fflTFT©LDDM^ 
1 5a~l 5dt^fS. 

[0 12 3] 0 7 (O t'SfJ;5t, U5?xh 
VX£ 5 3 4a~5 3 4c£BfcfeU fffetll/^X hTX 
^ 5 4 3*^1"*. ^bt, pS**M&7G* 

1*5 44, 5 4 55Mf?>. ::TBy#7> (B 
,H.) ^Wc^*>F-7SCJ;0 3xiO ! '~3x 
1 0 2 'atoms/cm J (ft8fttB5xl 0 z °~lxl0 M a 

toms/cm 3 /) «flEta*±5fc#n>s*a-r*. 
[0124] ^m^mm 544, 545 tajiK: 

1X10"~1X10" at oms/cm 3 © jft^T U >^*iD 

[0 12 5}*t, 0 7 (D) fcSf«k 3 k/Xf 
VX? 5 4 3£Bfe£Lfcft, £lMffi«&fH£5 4 6£Jg 

j&ts. miiKijieakK5 4 6tLTtt, mm^tsm 

fflV»ntffiVi. R»tt4 0 0 nm~l. 5 umt 

■rn«AV». **ffi0yTtt, 2 0 0 nmSO^tlftS 
3HRCD±C8 0 0 nmiPCKftS^R^aiitfc^jga: 
"TS. 

[0126] ©ft, -5-n^n©«a[-c*jni$nfcnSi 

*M^K*^TSBlf»B«+. 5 5 0=0, 4B#M©^« 

[0 12 7] se.tr, 3-1 0 0X©**^tr#BB« 
tpT. 3 0 0-4 5 Ottl~ 1 2 [$Rg©&M3£fT'v> 
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*mft©ffi©^gtLT, ^7X?*#ft (T^XTC [0 13 5] ELI5 5 (MgAgt 



[0 128] fc*, *M^fi8BlfflKI£MR5 4 6 «»rifT5. fc*. ELI 5 5 8©«JP«8 0 0-2 

^J&I^HtAftT&fi^. fip-fe, 2 0 0nmf©S 0 0 nm (ftlWIClil 0 0~1 2 0 nm) , il5 5 

ft*fta*R*»ritbfc«-C±EOJ:5K:*3Wbffla* 9©JP£B:1 8 0~3 0 0 nm (*3!»fctt2 0 0-2 

ffV», f©tTlO 8 0 0 nmff©*ft&MR«&j£L 5 0 nm) trntfA^. 



[0129] ^tc> 08 (a) k^t^c, mimm \zft&-rzmmRzfit&)zMfa?zw%\zftLxm<kE 

Xli5 4 7~5 5 0 t, h*W>Ei5 5 1~5 5 3 it!:2L^fcJ67* h U y ^77>f fc# 

lOOnm, T i &Gts7 3 0 0 nm, £ffl^TffiM©H*&0-£BU &M9r£W««jC 

TIKI 5 0nm£yV^^mMft^Lfc3S*j£ ELHR^SEttS^TSO^ff SLV». 

#JH. ffiCSMtRT'fe&H. [0 13 7] Wfe, Sf*ftC»CT*i*WI-etT 

[0 13 0] 5 0-5 0 0 nm (^S»tCtt2 0 Ht*VX££i:y HU ^©VX££ffiVvr*ftSSft© 

0-3 0 0 nm) ©JP£T?*l/ty5"<-5/3>j*5 5 E LHXtfftff £S&»K:®fiE-rs. #^T\ 

54iLT300n mJS©Sfl2»flS-> U 3 >R£ffl V> * UTftftfgft© E L 1ft S&WfcJgjfrr 

[0 13 1] ^©B#, SflS*ft^U3>R©»jjiKflSfi VXi7^tyM, *-©VX?£ffl^T#&fi!ft©EL 

**««»l*Mlfi«Bl5 4 6C«i(&$n. *Wl3£fr"5 ^SbLTfei^^. Sfc, ^HJpffCELlRtf 
Z\tT\ ^l/t-r>A-y 3 >!5 5 4©KJWtttl3 ICfflSf * Z. ttfiff * 

ns. ^nt^f;, giHmttttR5 4 6£«iD£tt u^. 

fc*3fe&TFl«titlH-*fca6, 3&&»fci£ttS*** [0 13 8] E LB 5 5 8 iLTtt4MSD©#»* 

fttSIt^S. ffllri5Ct*«Tfr5. LTtt, SE»lljE£ 

[0 13 2] ^fC, H8 (B) ICS-fiS^. WtttfS *Jt-rst**»S*fflV»*©*«jfSUV». 0*J;LffiE?L 
a>&&4£2BIWite»K5 5 5 *3g^-T4. #TO«gch 30 &A1, IE?L«ii§B, 5£ttHftlWt : paA*Tfc.6 41 

txwj^sF, 7^u;k bcb K>y^n7* «jfi*EL«t-rn«s^. **aswettEL* 

y-y) ($&mm-rzztifi-e%&. mz. m2mmmm ?©s«£LTMgAg*«*fflv>fcflSis-r#. 

5 5ttTFT#»J^*l»*¥SfcT*fcft&** ©ttOWRTaoTfcAV*. 
3©T\ ***fi [0 13 9] §'1115 6 0tLTtt7M-^ 

0!lTrtt2. 5tfm©JP$T7^U;WIfl£7&fiST5. A££j*#iT5**llt£fflvm«&V>. «Wt« 5 6 

[0 13 3] m2«HQiKSElS5 5 5. Il/Vyy 0 ttE L«ftIfllMfc»jfcL£l&ittJl&ST;***JS 

^->3>15 5 4CHW>i*5 5 3t^-r-5n> ^TSS£*iT?}g(£"f Sfc, ELJSfttfft 

*?h#-^£JBfi5U H3B«« (»«) 5 5 6£»j$ S*^LfdlTA««»Lf t £^TS^K)t»fi!cT'5 CI 

•rs. *^«50»ma8fl:>r >y^ >xx (i to k 

5110 nmOJPSKJgfiEU /t^-->^Sff oTH 40 [0 14 0] ft&fc, SftSsfiRTfc*® 2 .rty SU- 
SHIS tT*. f{M>y^Ai:2~2 0%Of ^3>H56 1^3OOnm0f$CMt5 s 
ftlft(ZnO) £&&bfc»P»*RSJllr»T*>A K#S*S5 6 0^ELg^7j<^^&ffi«-r^SfiJ5 
^. £©H3S*S;& t EL* J F©»Hti&:5. %Tc?ft. S6fc»2/Xy>"<-^a>K5 6 
[0 134] Jfefc, &*€-£&f&HH (**J6«TttB LT£<^i:T, E L*^©«ft5$ 6 fcB«&-S d t 
ftSSlR) 55 0 0nmOl$CML, HSWI5 5 

6fc»«r*ffi«K:BlP«**jj5LTJ63»Mlftakll5 [0 14 1] ^5LT08 (C) fc«TJ:3&*a©7 

5 7£»r§o nn««»ii£T«K. ^^y"7hu^xs!EL^a«^ricTs. 

>^fe^ffl^-5^iT«Cx-A-M«©«giT^ ^RKtt, H8 (C) $T«Lfc5, 

tta«Tt5. HPS^«£j&»+#K:&£5*»T&^£ Snfc^«fc3fc£Stt©K^«*:74-;PA (5>5*-h 

giteBt^ E LI©»IIS:rHtaoTli 50 7-r^A, JRJMMMfcttm^^A*;) -^Ir^S-y^y; 



«) 5595, M&m%m&mKTX§mnLtLKim 



[0 13 6] ^©IST(4, ^fifcfcNS-f SIB*, 
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Ws- u y>?% yis. e © a tf zp y yvrzn 

[0 14 2] $fc. /fy$r-5»^*©*lSICj:D«* 
tt£Sa&fc^, *«±Ki*J«*nfcJlHFXB:|g»38>5§l 

fr ii s nfcs? t ^ £ sssarr 4 fc * © n * 

(7^yyj^U>ht-+yh:FPC) £ 
]R0ttW-TS!fi£L-TSgj$-r*. d©«k'5&fflfln!£* 10 

[0 14 3] ^^T^HM^lOT^x^yThiJ^XS 
E LgSgB©«/&£E[ 1 1 ®«*fiHftfflV»TKWr 
5. **ig^J©7^x^yvh'J^X^EL^g« 
tt, 3?77Sfi6 0 l±KJgdc$nfc, H*^6 0 2 
t, h#JIK«llHlSS6 0 3 £, V-XfJj|g»i[nI?§6 0 
4T*gfifc$n-5. a*SEOX^-7?>^TFT6 0 5 
Bnft^aTFTT^f), HB9K»HFB&6 0 3 

ir»asnfcy-hE«6 o 6, v-x«»[sig§6 o 20 

4K:«tt*nfcV-^E«6 0 7©^tE«^tlTU 
5. S&. a-f y?->yflITFT6 0 5CFWX1I 
*«IPfliTFT6 0 8©y-McSBKSnTVs*. 

[0 14 4] $^t, ^SfflMTFT6 0 6OV-X 
Mfittll(ftl&K6 0 9i~ggg$ns. **lt«l©J:5& 
«ifiTte, *H«^6 0 9 (7-X1 
ffi) #4*.&:HT^*. «S$iJ3fflTFT6 0 8 

1 0£^LTEL|tT6 1 1 j&» 
«ttSftTV»*. £f c> ^OEL|f6 110AV-H 
fcttBf£©«BE (**MC«JT« 1 0 ~ 1 2 V) jjqp*. 6 30 

ns. 

[0 14 5] ^L-T, *SUlti:*ji|B i £&.5FPC6 1 

(gftEIBtt) 6 13, 6 14, Rtfifi«6 0 9 C 
S^$nfcAtii*ES6 1 5*««W-&nTV»S. 

[0 14 6] A?v>^£fc^&fc#*Jg0iJ 
OELtyi-JW:O^T112 (A) , (B) 

[0147] ifil 2 0 0 ±.\Z\mmW> 1201, r- 40 

^ff^MEftimss 1202, he^MEttiaiii 2 
0 3#»/fc£tt-a»*. *n-6ti®Biiia»36»6©#a 

ESS, Atfi#iE«6 1 3-6 1 5€1TFPC6 1 2 

[0 14 8] £©££'>&< tfcHStSB, »SL<ttK 
ft@»atfB**ftHtrJ:5tLTA'>s?>^*f l 2 o 
4£Ktf5 0 fc*, A^y>^1 2 0 4HEL|?O 

t*cT£D, gS*8Jl 2 0 5t3j;oT, 111 2 0 0 t^ 
BLT*ffl£IRJ£»j£rs«fc5KLT3£«l 2 OOCH 50 



#12 0 0 1- 
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1 2 6 



is, ;\W>if#i 2 o 4tt*»RW-Tt>l!toa^. 

[0 14 9] A^v>^#l 2 0 4©*THttjtf7 

y*X£fl§Vvr%>&lr*. Sfc. 2 0 5iflt6Sm 

[0 15 0] g=5»2U 2 0 5®«1H X**v 

[0 15 1] 3 SC. A£5?>^#££fil 2 0 OtO 
lffl©£Ktl 2 0 6Hffitt**X (7;l/rf>, /SU^A, 

ffi«ftt:iuTHtif8 - 7 8 5 1 9-^TfflV^n 

[0 15 2] Sfc, £El 2 0 6 C£jJi8l£fS»T45< 
££*>ff#lT&<5o «jRfl9tUTttf*W¥9-l 48 0 
6 6 #&«KE«;*ftTtr>5 J: 5 J&:»!KSrfflViSC: i# 

[0 15 3] 012 (B) HSUSE 

tcM&LfcE L ft*-r<5*»©MjR««iatt 
en, flr^[iix§ltli 2 0 7 ^1iiiLT 
*LTV»*. **Jffi^JT«, ELS, US (MgAgi 

hi 2 (b) <Dmm%mm-?z> t^-c-^So 

[0 15 4] i:©t#, EL«tKPSttiB*a5©*iStt 

m®&±}zmtft>nT^Th?$mt\mt>m^ E l 

[0155] ft*, #S*S 1 2 0 7 14 1 2 0 8 TS£ 

1 2 0 9 £^-LTAtti*E« 12 10 tgi^tlS. A 
ffi^/E« 12 10 ttffi«*ffi 1 2 0 7 t^rS©*J± (* 
*#:«tC« 0 V) Z$-XZ>TcSb<D 

nwmmmT*&v, ittt^-xMJin 2 1 is^l 
TFPC6 1 ic«M$n§o 

[0 15 6] ^^T'S«1 2 0 8tM53>^^M 
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[0 15 7] s-r, **Sfi^J©xSlc^oT0 8 (A) ftilfttttt l l l #5«»sn*«EE#Jifc*.fc3&c: 

©ttJisss. ictt. s«sg& (Eii2 (b) t*s&c^t^HT»s. 

t^T 1 2 0 8T*Sn«<S«) SCfe^Tfg 1 JMfHHI [0 16 5] ftfc, **ffi^JO«^«*Jffi^l 1 Off Si 

5 4 4Rtfy-h*feft!|f|5 14 5iSb, ^-©XScAfcB ittoT§iCilt -5 d tjftJRTlBT**. 
*E«1 2 1 0S*dW*. #JH, 0 8 (A) [0 16 6] [*Jg^J3] **M^JTtt, 0 1 £Ji&* 

l8»tfFK>l«iBil:^Sft5. (013 *K6©H*«*»ja5"r*»£fc'3^TBI 1 5 t«HTR 

(a) ) Hj-rs, »2jiraiifitwji4 8*jgfi!6-r5xs*T? 

[0 15 8] 08 (B) £&V>T£2ffm£M!t 1 fcfEAKTA^. Sfc. %2 Afflll6flR4 8 T 

5 5 SR^Il/VyM-i/a >R5 5 24lyf>^ 10 Wotltz.7,< 7^>^fflTFT 2 0 1 , *SEffl»JBTF 

-TSIRIC, 1 3 0 nSSn5(S**B5£L. Iowa T2 0 2I4H1 tmVMmT~&Z>(DT\ ZLZL-V<Dmm* 

SB 1 8 0 2 *WfotZ>. ^L/T, BULgR 1 3 0 2 £«5 «B§-T^o 

«k5K:LTStt«E«l 2 0 9S»*-TS. ^©8 [0 1 6 7] ^JfififdO*^. »2*IH«saaS4 

ffiEiR 1 2 0 9 t*H 8 (B) C^TB*il5 5 4t fg 1 /1y •> a >R4 7 >99 b*-)V 

BI*IC»J«*n*. (013(B)) SJBritLfcS. IilS6 1 JffiEtS. **li^JTtt 

[0 15 9] £©ttttTH*«-ettEL*^©JgfifcIg B*m«6 1i:LT, 2 0 0 nmUCTJR-'JA^ 

£©», 01 3C*Sn*«*TttT^^^*ffl 5. a*. H*«S©W»tLT«^S^4T*a&tl^D 

5o fLT, Rfi5 5 7*»dEUfc«, gilCYX^^ffl 20 JfSLtr*. 

t»T«K**5 5 8*»j«-r*. ^nt«to«a««5 [oies] ^lt, *©±t»B£*itrfcsji3i 

5 8 tAtti*E^l 2 1 O&tfglfcEttl 2 0 9^L mttftR6 2 * 3 0 0 nm©JP£ fcffjjt, &4E6 3 2: 

T*«»K:ai«;£tt4. SSfc, i2/1«r>^">3> LT2 3 0 nmJP©MgAg*flL ELJf6 4£LTT 

K5 5 9 *K^TH13 (C) ©««*»*. # bH^liSJI 2 0 n m, fgftS4 0nm, IE?Lft3iJi 

[0 16 0] m±<DXm\Z£.r)mi 2 (B) © l 2 0 8 3 0 nmS»Sit«. {fit, ELH6 4tt^@6 3 ± 0 

T, Atii^E^l 2 10ttA#5»£TOl 2 0 4iS« £3. C 31"* H tTr^S 6 3tf*&fcJ&fifc?-S»H6 5 

1 2 0 0 £0m«Rtm (fflLg#S!|l 2 0 5T^«5tl tfifcTS d fc *B6<*d i««T*«. 
T^S. 2 0 5ttAffl*E*8©aH*+ [0 16 9] t©t*, Sffl6 3iELl6 4ttT^ 

frtTOftLSSJP^&ST&S. ) ii^TFPC 30 ^ J r>A-^ U?57.9—y—M5&b.h\**>) ©3t 

6 1 ltgaasn*. intiufflAEii 2 1 s«*ai*fflv»T^#ij[b&v»TsaE«»r^-r-5 

OfcOVvriKiJBLfctf, ffi©ttl*ES6 1 2-6 1 4fe *t, £Tfg 1 *T?£iB*fc|»S 6 3 *Jgj£U *^ 

I^ICbTA^y^ W 1 2 0 4 ©T^loTF P C 6 Tl2?X^T-#fe^©ELl^I^t5„ ^LT. 

1 1 fcSHESft*. ^2VX^^ItSt$WL^^^T^LT)lM^&fi^ 

[0 16 1] [*M0iJ2] #j&SS0rai, B*©SfiE£ ©ELS. »&5§7t©E Ljf £«T£ 0 

01 (b) \z7*Litm&tmi3.&%<D£vizm&®i 4 [01 70] RGBtc^-tsBSt^xh^T* 

C^T. ttfcJM/?lr»Sfirtt±E© «t O &££TJI 2VX^ff 
[0 16 2] #H»rC-fcL 01 (B) KlSLfc-O© ^^x^lEgtWin^BSS 

B*£. ^*&*#**fc»©«B{ftit&*ll 1 lto «Jfift*S-r*K:a. Sfe£3fc©ELJ|flJK:Si3v* 
V»T^t&*«t3fcE*-r*. IP*. Hl4C*t± 40 #6^©ELjfffltCfil4VX^£Sitf£ffl^Tfc* 

5c. 1 1 1 *»ss-r5-o©iissra-c*a fc&n. 

fcT*£iT&K£T*EllKD*ft£tt*-r*. [0 l 7 l] ^5LTELi6 5£T«LfcS. ■?■© 

H*i*jcE«$nsTFT«jt«tt-t-©ssTfAv». ±Wj#mK (**M«Ttti tokk: 1 onxvm. 

[0163] z\<D£ofs.mi&t?ti& ^ommmttm asm^fsm^itmm t&5H16 5^i 1 o nm 

mSB^^M-r^^t^Bjfgt^o, B#© B a nJt^ft±-r ©JPSKM-T*. :5bTELff2 0 6«$ 

[0164] sfc, 1 1 1 s*aftr* :i >iR6 6 £^j&-rn«0 1 5 trs-f «t o &«£©■*# 

t\ mstti^i 1 i©«fi©v->?>j&«j£*«o, a# ^-r-So ^©*-&, 01 t\mw,Rzsmm<DU 

©WSS*«fTJlt&<«B«l&*l 1 1©«*S^^ ■«JffiKiaSfc«>. 0 2©V-XE 

«T*CLtA»T?#S. ^nCiOWSl 1 1©*JE 50 *KSi»*n**fi«*&«Kf4 1 0-1 2V©«BE**# 
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[0 1 7 9] HI 7C*HT, 7 1a, 7 1btt*JS0!ll 

©y- hnmtmm\z&n& >#XT>mt* >97sr 



27 

*_5>n, HS6 5l:S«Sn5tSCtt0V 



[0172] *3fe»ifl©*jfia:bfc»^, «-m*t?££ >R©«HKT?»jjEsnfcy-h«ST?»*. cn&« 

«, fiP^TFT»$£nfcM«£&#^ft^®«£: »J*$nfc^T?tt«i5»t7n-x-f >^=RJIfw* 
9(^;Mf[I[6]_kU mm<DWZl£^U>hyZhlk (93 [0 1 8 0] $*-MiS7 la, 7 lbiUTtt«ft^> 

[0 17 3] ft&, *^1S«©MH USteflll, 2® 10 >©£&Kfc£te©*«R£JltriT i fc£tr>. L^Lft^ 



ft*, h 1 6 fcist-vra 1 xitm 2 t#fctz&#\z\t hmm 7 1 a. 7 1 b «t o umtntzmmm. ttmmz\$ 



[0 17 5] H16C*liT, 2 0lBM^f>^ffl ^- hlH^ 7 2 t«#tM^jDXtt 

TFTT'fcD, 3. HK>W14, ^ tei^tlftK £fc, SttJI.iS&SIlt'bfct*©-? 

2 0 2ttt««UITFmD. y-X««2 6, H fcRSIitt&5fctr>. 

w>sc^2 7, y-h**3 oft*t». mmm 10 1 s 2] ***fd©*ifitrs»^, *mmi ^>ei 

»STFT2 0 2CPK>iaStt*3 3 (fib, HI 7 (D) ©IgfcS^T* 1AM«HR5 4 4 

T) , »tt«*3 4fttf KW>K«3 2S#LTH* 7 1a, 7 lb^gSLfcttffiT^MSI^SDX-S^iiC^ 
Wl4 9i**»R:»*aft*. ft*, 5 1, 5 2T-* +#K:3Ffittfc»H«. ffSL<H»*»*&tl 

■5SmS4 9, EL15 lfttfR|«5 2TELff2 0 h««7 1a, 7 1 b^ftSni £ t\tm\ IP£, Wt 

[0 17 6] COt*, ^7f>^TFT20 1O 30 i£6«R GSMtK) TlfctlT b * 5 «k 5ft H t <bfcV>. 
HH >E1£2 2ttn>3^ hggi 6 0 1 CTi««» [0 18 3]^LT, iSttfclSJWTLfcS, 7* 5 

fflTFT2 0 2®y*-h*«3 0 tfc&WKgfflgStl ^*AXtt«£±]£#£i-*SS*«£#fi&U 
5. Sfc, ^©^r-hSS3 0tt*«EIW«lfflTFT2 0 J; 0 bEH 7 2 £«r*ltfJ;V>„ CCfifjft 

2©v-xi»3 1 tmttz&mz&^T&m&mi 1 -cy-h«S7 ia, 7 ibty-hia*7 2 togsjft-r 

3*Jgrit-T«. u©V-XlS3lHgiffim§ 5»»1fHIffS:*-5yj?3>^?h!jstfiSn. ^ 

1 1 tft^WfcffiittSttT^S. -h«K7 la, 7 lbfcBf^oy-h*ffi*ftlitSCt 

[0 17 7] ft*, **Jt«lt*V»THl 6IC^LfcH *«JIBi&*. 
*«3Stt«^BJ^fST?,|5g^T5fe©T1ift<, jfftl [0 18 4] *HJS^J©«ifi^, #tH#S*M^©S 

m^m-^mwrtnu^. *mmm** [oiss] *m%w<DEL$i^mw\zi 7u-a*« 

[0 17 8] CS«#I5] **Jfi^JT-tt, 7^f^7 fcttH**a*rr*fi« (E«US#l, *££*£fcttT 

hUi7XMEL^g«©B*«ig^*ii^J4t«Sft FT©»#aJW«&£) £Wfilfc|g!)ffi«-r*££a» 

^«jgtLfc*^©~0iJ^IKBJ-r§ o JWfcffttCtt, HI jffSbli. 

6fc*L&H*Kififc*V»T, y-HE»©tt»fefta [0 18 6] TFT©»*a*«*J4*«5fiWTffllr»S 

3fc©£Lfc#l£Hl 7fcjKT. ft*. HI 7ftHl 6 tR'J ->U3>RlZ«fcr3T#«H»fPttH©iSV»TFT*J 

©y-hE*©*is©**jji&sie»T?-t©ffiittHi;T? ^iTSsfcftsgimtttasaii. 



-So 

[0174] cum 4 ] *mmmT\$, mmm 1 c<t 

oTttmZftttTZTJ 7*V h 'J ?XSE L£Sgfi© 



[0 18 1] CtltMLT, ?- h EiSS 7 2 tLTy- 
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&> tvmx'Mi&isnztf, z<Dgjz-D^T\m2mr$ >m\zm&wxn?m*mMLxmcm?m®tftmx$> 



[oi8 7] z.<Dzt£r)*m%w$:wm&<Dwm<D*: zmm&tf&ifcffjztiwzmnx^ziDizML, mi 

#^EL^gHtfc£ffirs±T*t>»££fc*©ttx 9 (B) O^FttSST^SBJT?*?), R|*i]igtftfS tf 5 

mmmm®®zmmzftmLxwmwzi!i£tc<o, ->U3>ism*?*is&re££ji,n«, fcje-scft*© 

mm^mhsXyt-zmmmmm^tf-hmmm 10 *mwmtm\tz>z.tifix%z>, 
m®&*mixW5$\frt>m^*mr) , *KMtK»n co 1 9 5] hi 9 <a> o*^@sf#t*3^ 

U ■€-©*'&J4e»ElK©*^rffiaAJ*#<a:S&t*9l { 1 l 0 } Efc©¥fifi->U:3>£xA©S?«6l3 

[0 18 8] lot, **^J©J;5^«igt:i;oT^ ^xA©IilJjfiE*^^*T'l i x.-50tML, Sgg&J?- 

- he»©E«JaSi£«:*jflSj*f* £ *BfS9!£ ^IyU n >K©HI#rS!EjStt« : F«Oili»jSS4' i-i L 

TBI 7t;^Lfc®H*iitt*||^BJ$fBje,piSf [0 19 6] ^nmiSMiy U n >I©#lTt 

©T?ttfc<. »SbV»-HCil*6:V». **^J *4. fc*Sft&ttffl*fc: {110} H£@Bftffi£LTtA 

a, *ffiMi~3©^Tn©*figifeastffl^fc-a- 20 s&«>. — 3©»fittfc"3v»TStttf*isas'y:j>i 

[0 18 9] C%ffi*l6] *B«W©±3fcl7U-A fctt*»©feafe©*^#T**&©, #^ftStt { 1 

»f*it©T**TFTft^«-r*±T?*J6TaLfc [0 19 7] fiU fi* ©ttA&i*tt£-$-« «t 5 t'S* 

[0 19 0] *lM!lfc«r>TH5 (E) ©IgSTfx Kd^HKttJISftttSa^PifHttt^e*^. 

#u^U3>Bt) ##5ft*. ^©'>U3>KttjBfta {iio} SH^j©^i§avU3>>5xA©*?sim 

#©»«&#«<, soiisfi*ffi3j«»^T*o, tft sf*tnnttfe^tm^*. 

©ffittit-r5;:tTf**cBn»fpaft**'rTFT [o 1 9 8] euozifcjfcs, ***#!k:*^ttft 

^i^fti. *Bj|H#^T'«**iS^JTI»HJ-r^^Un ©»14»tLTffl^*'>U3>Bttt, {110} Efafc 

SfcouTSSUrr*. [0 19 9] ^&#^->Un>Jl©^&# 

[0191] iiati[iMSft->un>Ktt, aswc^n co^xi^. rkcmim:, isae^t^ 

*«ft*oTM^ilSa*ifiSWf -5. Z<DZ tHTEM 40 fc) BiJ©g§|y&£ ©#ffl£ &n*. HfftfcLT 

(3®M«?ffi»§t&) i'«fcs«s?i?*st«tBT?tr t>, *w«B»tT?tt«fi!E©«k5&llLiii*'b'&©Ti|ga& 

[0 19 2] £fc, WttiaMSfi>'U3>KK:-3V»TX [0 2 0 0] #fflEA«fl*©#t&Bfi#«LT»j£t- 

#-yhgi. 3 5 um<D^m®m&*WMizm&Ltc s*nm&#£hr-tem m^mmm^mm^mmm. 

MS, gfrfcifcSfftta&S'fe©© {110} ffifcfcfftf 80 fc«fc!)«*U ISft&^Ucfi^TlSfi^fcittttt 

3&»**nT^*fe©©±fc*ERiiSibT {iio}® eutcfe^Taowfcjt^oT^sit^sftjifcaB 

SWTS :tWIBWft. TSfc. 

[0 19 3] 019 (A) tt««eiMgfiS'U:3>Rfc: [0 2 0 1] feis, MJIfe^K&tf SiSg^WS^tt 

X#yhgl. 3 5 juKD^FSfclMtLTiSfc*?* 50 tt, *-©*§&&## rspH«S#J £B#tfft£»-eafe 



5 tfm£V>5JP;£T»j£T5©T*£§*f;i»£»MST? 



[0 1 9 4] 01 9 (A) {110} BKMJfcT 
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TCharacterization of High-Efficiency Cast-Si 
Solar Cell Wafers by MBICMeasurement ; Ryuichi Shi 
mokawa and Yutaka Hayashi, Japanese Journal ofAppl 
ied Physics vol.27, No. 5, pp. 751-758, 1988J \ZWM 
Ztltc rpianar boundary J T&-5>o 

[0202] ±iBiixt«fcn«, ¥m&w.mz\m&m 
wmtma^m, #»&twistsisL&t**«^sn 

*m^o IPS. »^ffT*Dfc#S*+>J7©fMfcS 10 

[0 2 0 3] 4#(HSSM ag&EtSitfcllll) a8« (1 1 
0) ¥iTcfe3#£> {211} 5RftS#^ { 1 1 1 } 5R 

[0 2 0 4] -> U 3 >R* T E M«g? Ufc 

JMcfc^T, pl*©»a«[©iS*<£A* {110} 

#&, {111} ffifc#«**fc?**«fc-f 0 irT 

*i. 0 = 70. 5° ©P#K2 3 0»JSS[|?-t&a^t 

[0 2 0 5] Si5, 0 = 3 8. 9° 0«MCttS9 0#* 

[0 2 0 6] £©«&*N&e#tt, ra-Bi#ffi©lS*tt 
IWlcLsWBjSSftfcirJ. IPS. £«SIMSft->U=i>R 
tt®2r&*«*l& {110} T*T^5^^^ £ft 30 

[0207] £<z>s&*fr&R& am\z\tma&x<om 

[0 2 0 8] £fc£ <=>{;:, aSMSKjl L ltA^U3>R«» 

Kg-rs^ic7 oo~ii5 ovtDmmmM^nn^T' 40 
m im mm? s z. t & t e umm\z ± ^ t«b $ n 

[0 2 0 9] d©fcK8©Htt«?* (El 
ectron Spin Resonance :ESR) \Z£-oT7>¥>%g. 

©Xt°>^«'>&<i:S 5 x 10" spins/cm 3 £TF Of 
$L<H 3xiO"spins/cin ! aT) TfftS Ht*«WWL 
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[0210] a«ajMsa'>u3>iifcovsT© 

£5fci$ffl&iKi5§«, *WHAt«kS!tfK s Pl 0-0 4 
4 6 5 9 ^tligHJ|ffl*, 10-152316 
■Htt* 1 0 - 1 5 2 3 0 8*JHJB9i»«i:& 

fi#H¥ 1 0 - 1 5 2 3 0 5 ^tHB§8«B»*#flSftlfi 

[0 2 11] Sfc. 51iBi!a#ilS»->U3>RSffiffi«t 
LTttffbfcTFTtt, MOSFETtE*W««|R«F 
*ttlgA^H^LfcTFT (fiU SttJI 
©RJfte 3 0 nm, Mfe»H©HJ#H 1 0 0 nm) 

[0212] ( i) 7,<v ?>>mm u>/*7Wift 
mvWkx. ©#«tt) o>mm tu^^7,vv^3)VY% 

NfV^HTFTti^PftWSTFTi 
fc{C60~100mV/decade (ft£«fctt60~85nV/decade ) 

(2) TFT©ftftaa^ffi«ifcS*#&*£»£ 
(Mfe) **, Nft*;HTFTT 200~650cm , /Vs 
(ftiSWfCte 300~500cm 2 /Vs ) . Pft^HTFT 

T400~300cmWs (R£#)\Z\$ 150~200cm ! /Vs) t± 

(3) TFT©B»*E®»Ri&*L*V»tt«EE (V 
, b ) Nft*;HTFTT-0.5~1.5 V, P3="V* 
JHTFTT-1.5-0.5 Vi/J\3*V». 

[0 2 13] K±0«fc. WbTttllkX't 

TV»*. ±BTFTSJflHTttffl/&U>y* 
Sit: 9g 

TFT©y-M6«Bt©RJP : 3 0 nmfttf 5 0 nm 
TFTO^-M (5^*^*) : 0. 6wm 
[0 2 14] Sfc. ERICS'? hl/S?X*SttfPLTft 

fp«ft***BLfc. ^©isn. y-hieaR©Rj¥3 

Onm, y-hfi0. 6 jam. «iI*F£5V, |£$:5 0 
a©->7M^^X^K*ViTl&fPHift«:l 0 OMHzffl 

[0 2 15] &±©«fcU>^->l/-*:fe«ktf->7hU 

ffittlfrSTFT*. *S|y'j3>SfflV>&MOS 

[0 2 16] a±©J;5t, »«&#i^S->'J3>RSr 

fmm®m*mm.-rz>z:ttfT-%z>« w*. k±©j;5 
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[0 2 17] Jt«&#*Sa'>U3>«*fflVifcT 
FTttKftUFBiKilES-f, BSNSfcEfi-rsX'T 
^ffl T F T**«EfflfMI TFTSfflViSIt fe^SST* 

ifflfcffittsn, EL3ifF*583ts-e-*««FaaE'ba<a 
[0218] mmm i : mmm 6 T*\zmiz&mrm 
**ii^T-a, *mmm*mm?%±.T°mm<zmm io 

S. 

[0 2 19] *a«T(l BSoB8 0 Sr~-DOH^B& 
8 0 a, 8 0bfc$Ht, B*«8 Oafcx-^M^BKB 
0SS8 laR^-hfi^«g»[n}g&8 2aTK»U B 
*g&8 0b£^-*ffi^«t!«8 lbRXf>f-b@% 
«§EftlHgg8 2bTflHW*. 

[0 2 2 0] BS?a38 0a. 8 Obfc^lSfcH 

UHSScrKft-rntf, x-*te^fflMK»llB&8 la. 
8 1 bRZSir- b Q&WOhmto 8 2a> 8 2b©ft^S 20 

[0 2 2 1] I(rfPBS»£«*fcttfttf7'lsU 

T-0«IB*ft»lci*::t*tT*«. BPS, j&ftisra 

[0 2 2 2] *&, B*S58 0a£8 Ob££0Mi-TlB 

3£<ht)T-£5U B*g|38 0a£8 ObtT 30 

S. B*»8 0C»B£#±B#g£TS,fc5fc*£# 
[0 2 2 3] *«WT'«@*SI5^-^tC»^T 

4. 

[0 2 2 4] [*li^8] **»J7:«, *S^HJ^H 40 
Jfcr*±T*&fcB*l8©B»;£ftK:o^T. *»J7 

[0 2 2 5] **Jfi«"lT?tt, HSSI5 8 3£EI-S>©B»gB 
8 3a~8 3dfc#tt, B*gK8 3a~8 3d£#*x-^ 
if ^MIE»IhI1^8 4a~ 8 4d&rXy- hflPHSEftBtt 
8 5a~8 5dTffi»1-i>„ 

[0 2 2 6] d©l§£. B*3$8 3a~8 3 d^RfC^ 
CfflSSfcTBiii-rs^tTx-^M^fiOBftlilKS 4a 
-84 dRtXy- Mf 8 5 a~ 8 5 d©*rfp 50 



1/4 IC*trct«»T**. 
7 ©«£ «t rj fe»ffv-^>38»j£3&« 0 . MSW 

3. 

[0 2 2 7] SBC. l^SMf^&(W^7Kl/ 

X?-f>«m**»fci*Ct^T?**. BPS, 
H£«fc 0 fi< »&T5 £ i#T?£-5fc«>, Hii©BJf £ S 

[0 2 2 8] B*BB8 3a~8 3d£T&#-frTl 

BASEST* £BS~B*g&8 3a. 8 

3bTlB#£SE^U B*S$8 3c. 8 3dTlB«* 
£SU S^«tS^S2ft©B«^HB#fcS^T4^ 
tt»^rtlTf*«. Sf,ICB*§15 8 3a. 8 3bT&-5B» 
JMitL, B*SI58 3c. 8 3dT&3Bfc£»B£ 
TS^tfepJfgTab^o BPS, B*SS8 3fc»B£»ih 
B£#BWSJ:3fc»£*«*oTfeAv». 

[0 2 2 9] ft*, *£ffiflTttB*&£IHOfc$H*T 

v>s#s & t*»oB*3Bc^*|-rs n t fe-pFfg-eab 
ffi&t % g a ttus^fctfTMr * n tanner* 

So 

[0 2 3 0] [*SI0iJ 9 ) *HM^Jttt. 
«rr*±T«S&B««©BlWrttfc:"3^T, *!0!l8 
£IMfc*«»#SiLfc»£«jR-r. K91K:ttH2 2 

[0 2 3 1] **J&fln?tt, BSH$8 6£GH^©®3!fg|$ 
8 6a~8 6d£#tt, B*«8 6a£x-*MI*tfi9Kl& 

*g|5 8 6b£x-^fI^ffiiJ!fgl!j|5]&8 7bft#y-Hg^ 
BBS&BB8 8aTKSfr*. B5tia5 8 6c*5* 

-^IW^#JKIijIpIgS 8 7 c&tf h{f ^«»IhISS 8 
8b"ClKKjL, B»SI5 8 6d^x-^fS^{|iJiE»llI?§8 7 
dX^y-h{f^Mig»0S§8 8bTig»T?» 0 
[0 2 3 2] B*gB8 6a~8 6d^|ftRft|lI 

Uffl«»[-CBij-r4CltTfx-^fl^BKftBK8 7a 
~8 7d©»fMttft*#* l/4fc*if Ei**-? 
*. y-h€^fflIKftia»8 8a, 8 8b0ftfPB&8c£ 
S-*l/2K:JSEfrct35JT?#«. ^©fcfe. HiS0iJ7 

SiAOMHEL «^g» * # 5 £ i # T? £ * . 

[0 2 3 3] »fPB«E«**A&H-nfif7HU 
7»IM* l/4fcf*Jlt39»T**fcJ&. 

[0 2 3 4] $fc. BPI^8 6a~8 6d^T^W*Tl 
I«ISt§ui^§U B*SB8 6a~8 6dC 
fe^TS^JI&SBfllSSSS-e-Tfe^H. ^)B, 8 6 
a~8 6cTlB#^a^b. B£$8 6d©9&ft£B 
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mttzzthvim-nfoz, a*gK8 6t»iBt mm^M<. mmmt Lxm&x^®x&&o <au m 



[0 2 3 5] #*2§0iJ©*fiJcte, 5^<f*V>RJS (ff* L < it 5 ~ 1 0 0 nm) 



[0 2 3 6] 0) tfi«|l(iDH2CfLtI ^tl^Ofli, S 

112^11, im®%(om*#ft$m*&z.tmm [0243] #iwij©«i&«, *&g0u~9© 
t » § 0 mznmmmm tft rasnf ra k m ? xmm n©«« 1 1> a a mirs z. t im 

#<©««*«-r^i:lCft*&»5B«L*-r<, gSfS 10 fgT&S. 

&£«k4£fl2#|ia]gfcfc0'5«. * [0 2 44] [f!»Jl 1} ^JS«11?fiELStLT 

<Dm%fc&mm-?z>z.t&T°%z. mimmEL^mm^x^mmx^^. mu §ffi© 

[0 2 3 7] KS»3a**'bt3a3ttt«Wi:LTtt, B ««ELtf^tt#1frCK»*£E**flf^fc», ^©£5& 

(#9*) , c , n (s*) a»sa«ftfc4>& K«&*EirBit5sBm»i±^-r*TFT?&fflVift:tt 

<t^-o©7n*t, Al (7)H~0 A) , Si (1 Wi&S&K 

*) , P <»J» A^atfnfc^<tt>-t307C3(fi [0 2 4 5] Sfctt. ^*»K:*SfcK»*BEOfi^«l 

[0 2 3 8] Sfc7;U5^A (A 1 xNy) Z. 

fcftSSftS7Jl/Sn?A©gfl;ft. E*fc3l* (S i x 20 [0 2 4 6] $fc, #*Jfi#J©«]3H:, 1 — 1 0 

cy) \zftiki<nzi!m<nmcm* (s i xn o^fno*j«tt>s*ca«.^to-a-*c2:a«?ifnf» 

y) teft*£tt*3*©£Mb*K Sfls*S* (BxN 5. 

y) Kft«3tt****©3Mfc«!K U>ft*9* (Bx [0 2 4 7] CUMfll 1 2] *K5EW**«LT»«* 

Py) Cft8Sn5*i>*©iJ>ftt*ffl^ui)JJlir ntzT^f-^^hU^XMEL^m (ELtya 

*fc, kastjI'S^a (AixOy) crc -;w », e«3eaiT»«fc»**aE*s«icifctTiB 

**»2 0Wm- , K- , T*D. ff*LV>*m©— Ott^. tfilOELf-f X^H (E L * 

ST**. HTNfc-5. EL7 i ^xyi/^tLT«/N°Va>^-^, 
[0 2 3 9] S&, ±K{fc£!»fcfl!j©7GjS£*&*£fc1* 30 TVftSSfSffl^-^, fc&&* : E=.?*$1fimvfe>tl 

iPLT. Al Nx0yTS3tt5£flsSMt7;i'$r^A [0 2 4 8] Sfc, «iHJ:lfflELT^X7H 

*. ±ESlfta<b7;P3r.'>AK:*^T, x, y [0 2 4 9] ^©cfcp&H^SMtLTCi, ELf^X 

ttffitOiHfcT**. ^M. t*x^*^7, iWnS[0#W 

[0 2 4 0] #18836 2 - 9 0 2 6 0#&«K:s3 If^X^H (A7 K7-?>hf^X^Hf) . * 

«snfctfff*ffl^5Cit!&«T*-5. IP'S, Si, A -tt7-y 3 >, ;^-v^n>h°i-^, «^lffg 

1, N, O, M£-&ty*fi»K (fib, MfcM&±S7c*© ^* (t/W^n>t>-^. 

^KHCe (-fe'J^A) , Yb 40 *) . |BS^«:^«^fcB#S^S« (Jl^lC&n > 

W7Til't'')A) , Sm (-y-TU^A) . Er (x;U /tfhx-f** (CD) . U— tf-x^T.^ (LD) X 

H9A) , Y (-fyMJSA) , La (^>3?» , G BTy^^hrtr^i? (DVD) ^©IBS«#:^B 

d tAKU^A) . Dy (y^yoy-JA) , Nd 4b, -t0H«*«SL3*T'f *7l''f SHAfcS 

(^^-v^a) frzmnnrc'ptzK £*>-■ ^otess) * «) &t*W5ft5. ^-nsm^saioflisBi si: 

&<, *4iK>7;U*U*JR»0«A*»<^»*3&***. [0 2 5 0] HI 8 (A) ttA-Vt^3>ka-^T' 

[0 2 4 1] *fc. ^&<tfe^-f-V ; E>'l«#ltXtt7 *D, *ff2 0 0 1, g«:2 0 0 2, SSSS2 0 0 

=E*77X*-#>1 (#t^<^^>KC#tt©fi^ 3, t-#-F2 0 0 4fm. #flfSSJf tell^Sfi 

"b©, ^^>Hv-f^*-#>^tl?«n-5. ) £ 2 0 0 3fcm»*££#T?#a. 

$trR*RSffl^s^tt>Tfrs. cn6tt*#fci»e so [0251] 01 8 <b) ttt'x^^/^T'^o. *fr 



[0 2 4 2] ±|Bft^*$fe^«m^^^.» 
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2 10 1, m^mW2 10 2, %PAi3M2 103, 1 
ftX-(y^2 1 0 4, A'yxU-2 1 0 5, §#352 1 
0 6£££tr. *K$B9§*£jfcgB2 1 0 2l:iw: 

[0 2 5 2] HI 8 (C) HSSSBlO^^SOEL^ 
X^Wf©-* T$>D, **2 3 0 1, ft^f 

^r-7> 2 3 0 2, S85H£/t> F 2 3 0 3 , 
*2 30 4, t£¥&2 3 0 5, S*gB2 3 0 6#£^T 
tfo #3S9!«^Sit2 3 0 6\zm^*Z.tifiH$&. 

[0 2 5 3] HI 8 (D) ttBS«#£«*.fcH4fc?f£ 10 
gg (*ft»l:ISDVDB4gI) T-a&O, *#2 4 0 
1, gBfi$# (CD, LDSfdiDVD^) 2 4 0 2, 
I^^yf2 4 0 3, S^gg (a) 2 4 0 4, SIS 
gg (b) 2 4 0 5^£-grfr o iS^gg (a) 
TB#'lf*^^L, 3^g» (b) «±£LT£*i* 
*38Stt^n&^SB (a) , 

(b) \zmK&z\tnfi-e%2. tt&, 

[0 2 5 4] HI 8 (E) (qE/t-YW 3>fc! 20 

*#2 5 0 1, #*79$2 5 0 2, 
§152 5 0 3, »^7f2 5 0 4, H^gg2 5 0 5 

**^tr. #fPJi&S*gB2 505 \zm*&z.tifit 

[0 2 5 5] Sfc, ff*BKEL*m©5B3WW3W«< 
&W1 7n>M!fL<aiJ7l0^nyii7^-|; 

[0 2 5 6] £U©«£, *KS&9I©jifllteHW:««>T 

*5SJ6fl©*?»$&3SJfi0!l l ~ l lot* 30 
©<k 3 «clH*^*>** S &**ric£E V»T*>«H-r* H 

[0 2 5 7] CUffiffl 1 3 ] **»JT«. E L 

fflTFTtEL3ifPt©iwfc«w«saiflEoaait«ft* 

[0 2 5 8] SrELHiLTffltt*EL*mS*gT 
§o **»^JT1S, I T0T&3&§S±fC, jETLHiiS 
tLT5 0 nmjpOTPD, ELItLT5 0 nmlffl 

*tO±KMgAg-e&5fti*K»fc 40 
#§}g<DEL»^£#gLfco fib, 7h7^y«©IT 
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